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Abstract 
 
The government and other policy makers continue struggles to achieve maximum access of modern healthcare by the women 
in developing countries. To assist actualising such goal this study intends to examine the influence of distance to facility, time 
taken for travel and means of transportation (DTTf) to the health facility. Based on conceptual discussion of Behavioural Model 
of Health Services’ Use, over 300 targeted women aged 15 to 45 years were selected using systematic sampling in three 
regions of Sokoto, northern Nigeria and IBM-SPSS version 22 statistical software program was employed for data analysis in 
both descriptive statistics and Pearson r correlation analysis. The finding reveals that over 77 percent women are located far 
away distance from health facility, 2.2percent take over 5 hours of traveling before they can reach to the health centre and 
35percent of women use hired motor-cycle. Also, there is strong significant relationship between antenatal care services and 
distance (r = 0.477 and p. < .40) correlation significant at 0.05 (2-tailed) as well as the between delivery care and PNC 
services. To achieve maximum women access to healthcare, relevant information aimed at proper planning for distribution of 
health facilities, have been provided for both government and other policy makers in developing countries. 
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 Introduction 1.
 
This study examines distance, time and transportation factors (DTTf concept) in seeking for antenatal care (ANC), skilled 
delivery (DC) and postnatal care services (PNC) by women. A number of studies in Nigeria have shown how the 
interaction between physical, social, economic and health system factors accounted for low utilization of maternal health 
services (see, for example, Okposio et al. 2012; Ononokpono 2013; Owumi and Raji 2013; and Shamaki and Buang 
2014). While access to health care services provides the opportunity to use health services (Keya et al., 2013); distances 
and unavailability of means of transport, out-of-pocket payments for maternal care or course of drugs, and long queues 
are some of the barriers attributed to poor maternal health access. Based on WHO (2010) report, and Frenz and Vega 
(2010), these access hurdles are not peculiar to Nigeria; they are also experienced elsewhere in low-and-middle-income 
countries (LMICs). However, Ononokpono (2013) added that geographic conditions of places are an important barrier as 
it reflects the location where women reside, which can also influence their health behaviour.  
Technological conditions, such as means of transport and mass media in the community, organisational conditions 
and religious affiliation, are having profound influence on women’s decisions to seek maternal healthcare services. 
Distance to health facility acts as a disincentive to seeking care and obstacle to reaching health facility. In view of that, 
most pregnant women do not even attempt to reach facility especially for delivery, since it is difficult to walk long 
distances during labour. Access does not only means visiting a medical care provider, but also getting to the right 
services at the right time to promote improved health outcomes (Andersen et al. 2011). Thus, healthcare access is the 
actual use of personal health services and everything that facilitates or impedes their use. It is the relationship between 
health services systems and the populations they serve (Pacagnella et al. 2012). Hence, living in a village area with no 
transport available is associated with phase II of the “Three Delays Model” developed by Thadeus and Maine (1994). The 
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model comprises delay in deciding to seek care (Phase I), delay in reaching care facility (Phase II) and delay in receiving 
adequate health care services (Phase III). This model has proven useful to researchers in analysing maternal deaths 
(Waiswa et al. 2010; Mbaruku et al. 2009). In this study, this link simply means DTTf concept. To confirm the relationship, 
Ononokpono (2013) have shown that the urban poor had a significantly lower risk of home delivery than rural residents.  
According to Jafarey and Korejo (1995), the unavailability of transport and lack of finances were the economic 
reasons why families are hesitant about going to hospital, and even when a woman decides to seek care at an 
appropriate time, she may face barriers of transport or long distance to a facility (Pacagnella et al. 2012). Owumi and Raji 
(2013) emphasize distance of the hospital from residential homes makes accessibility very difficult. Okposio et al. (2012) 
lamented that transportation cost, distance to health facilities and perceived loss of working time are factors that may 
influence access to health services in the developing countries. Hence, this study seeks to explore on these basic 
barriers influencing the women’s healthcare facilities utilisations in Sokoto-Nigeria, and provides primary information on 
these factors based on descriptive and Pearson correlation analysis. The study is limited to the three basic physical 
barriers; distance to health facilities, time taken and means of transport available for the women folk, which are referred to 
as DTTf concept. 
 
 Conceptual Discussion 2.
 
This study is organised based on the Behavioural Model of Health Services Use reviewed by Andersen (1995). The 
model (Andersen 1995: 1) was originally developed in the late 1960s to facilitate the understanding of why families use 
health services; to define and measure equitable access to health care; to facilitate and develop policies that promote 
equitable access. In furtherance to Andersen’s (1995: 1- 3) opinion, any extensive effort in looking at health services’ use 
must take into consideration how people view their own general health and functional state, as well as how people 
experience symptoms of illness, pain, and worries about their health and whether or not they judge their problems to be 
sufficiently important and severe to seek medical help. The author added that both community and personal enabling 
factors must be present for the use of health services to take place. First, health personnel and facilities must be available 
where people live and work. Second, people must have the means and know-how to get to those services and make use 
of them.  
Income, health insurance, a regular source of care, means of traveling and waiting times are some of the enabling 
factors due for more considerations in health services’ use at any geographical area. To complement Andersen’s (1995) 
enabling factors to health services’ use, Arcury et al. (2005) identified transportation as another enabling factor to health 
services. In their study in rural North Carolina, a very small percentage of residents surveyed had used public 
transportation to access health care. The measure of transportation by Arcury et al. included distance and activity space, 
of which activity space refers to places or areas an individual travels to, on a frequent basis. Therefore, combining both 
behavioural model of health services’ use by Andersen (1995) and partial research findings of Arcury et al. (2005), this 
study, which focuses on distance, time and transportation factors (DTTf concept) in accessing maternal healthcare 
systems, provides relevant findings and information to improve access to health facilities among women in developing 
countries.   
 
 Methods 3.
 
This study uses primary data collected using an instrument questionnaire in Sokoto state, Nigeria. Over 315 married 
women aged 15 to 45 years old were selected for questionnaire response in order to analyse DTTf for accessing women 
healthcare services. A systematic sampling design was used to select respondents from the sampling frame of the study 
population. An IBM-SPSS version 22 statistical software program was employed for the analysis of data and both 
descriptive statistics and Pearson r correlation were conducted. The correlation expresses the extent to which two or 
more variables vary together to test the relationships between DTTf concept and women healthcare utilisations. The 
study was conducted across maternal and child health care centres from three areas of Sokoto state, namely Isa, Sokoto 
and Tambuwal. The choice of these areas is to have equal representation of the three geopolitical zones in the state 
couple with high rate of maternal deaths recorded in rural areas of Tambuwal and Isa local governments and the study 
was carried out between October 2013 and March 2014. Ethical issues explored in the research are in line with and not 
limited to Wiles et al. (2005) and Flick (2009) recommend in collecting data from participants. Thus, informed consent 
was obtained from participants, permissions and approvals were also granted by the Ministry of Health Sokoto state and 
the administrative authorities that include Hospital Service Management Board (HSMB) Sokoto state. For example, to 
obtain the participants’ informed consent, they were informed about the purpose of the research, that their privacy would 
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be protected, their participation is voluntary, they have the right to withdraw at any time, and assured of confidentiality 
and anonymity. Most importantly, certain peculiar issues of gender, religion and culture of Sokoto were taken into 
account.  
 
 Results 4.
 
4.1 Descriptive analysis  
 
Table 1: Distance to health centre 
 
Distance Frequency Percent Valid Percent Cumulative Percent 
0-10km 74 23.5 23.5 23.5
11-20km 85 27.0 27.0 50.5
21-30km 97 30.8 30.8 81.3
31km  59 18.7 18.7 100.0
Total 315 100.0 100.0
 
Analysis of Table 1 above indicates that majority (30.8 %) cover a distance of 21-30km to the nearest health centre. And, 
in a situation where women walk for a long distance reflects why there is low utilisation of women health care facilities. 
The least number (59) of respondents cover a distance of 31 and above kilometres, while 23.5% of women are within the 
shortest distance of  0 - 10km. However, further observation reveals that even those that are within the shortest 
distance still found very difficult to obtain health services from the centres due to difficulty and cost of using hired motor-
cycle (kabu-kabu) - a common means of transportation using tricycles. As such any distance above 10 kilometres is 
considered to be far. Taking into account this group of women respondents, 77% of them cover more than 10 kilometres 
to reach health centres. Thus, physical barriers, such as distance travel and the time taken greatly hinders many women 
from obtaining modern health services which consequently bring about low utilisation of maternal health care facilities.  
The second factor of the DTTf concept is the time taken to reach health facility and, irrespective of the forms of 
transportation, the time taken, which varies in different places, significantly affect access to health facilities. Findings 
indicate that a substantial proportion of 31.4% women take 1 to 2hours from their respective houses to obtain services at 
the closest health centre. This is closely followed by 30.5% of the respondent that covers 30minutes to 1hour, while only 
25.4% are within the shortest time of less than or equal to 30mins of travelling to the health centre. However, 10.5% of 
them take 3-4hours, while the least number of 7 women or 2.2% take the longest time of 5 hours and above. This is so 
tedious that if a woman attended once, she will never want to return again. Figure 1 below shows the time taken and the 
percentage of respondent.  
 
 
Figure 1. Time taken to reach health centres 
 
As an integral factor influencing health services utilisation, various means of transportation in the area include family cars, 
commercial cars, hired motor cycles and others unspecified. And, the result shows that 35% of the women use kabu-
kabu, despite their pregnancy conditions. Since many women  add weight particularly during the pregnancy, this is a 
serious problem when using kabu-kabu transport which makes them find it very difficult and uncomfortable for accessing 
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health centres. Similarly, the analysis shows 29% of respondents use unspecified forms of transportation that largely 
involved trekking and use of animal to obtain services. However, only 24% of the respondents use family cars while about 
12% use taxis. The general scenario indicated here means that only 24% that use family car have better chances of 
health facilities utilisation among women. Figure 2 below shows the diagrammatic presentation of means of transportation 
among women. 
 
 
Figure 2: Means of transportation to the health centre 
 
4.2 Pearson r correlation analysis 
 
Table 2. Antenatal care services and the physical factors 
 
  Antenatal care (ANC) 
services 
Distance to health 
centre 
Time taken to 
health centre 
Means of 
Transportation 
Antenatal care 
(ANC) services 
Pearson Correlation 1 .477* .086 -.011 
Sig. (2-tailed) .040 .127 .843 
N 315 315 315 315 
Distance to health 
centre 
Pearson Correlation .477* 1 .515** .077 
Sig. (2-tailed) .040 .000 .170 
N 315 315 315 315 
Time taken to 
health centre 
Pearson Correlation .086 .515** 1 .590** 
Sig. (2-tailed) .127 .000 .003 
N 315 315 315 315 
Means of 
Transportation 
Pearson Correlation -.011 .077 .590** 1 
Sig. (2-tailed) .843 .170 .003  
N 315 315 315 315 
 
The result shows significant relationship between antenatal care -ANC services and distance covered to health centre, (r 
= 0.477 and p. = .04) correlation significant at 0.05 (2-tailed). There is also strong association between time-taken and the 
distance to the facility with r = 0.515 and p. < 0.000, correlation significant at 0.01 level. Lastly, the result indicates strong 
significant relationship between the means of transportation and time taken to reach health centre, with Pearson 
correlation of r = 0.590 and p. < 0.003 indicating correlation significant at 0.01 levels.  
 
Table 3. Delivery care services and the physical factors 
 
  Delivery care 
services 
Distance to health 
centre 
Time taken to health 
centre 
Means of 
Transportation 
Delivery care 
services 
Pearson Correlation 1 -.054 .847** -.113* 
Sig. (2-tailed) .343 .011 .044 
N 315 315 315 315 
Distance to 
health centre 
Pearson Correlation -.054 1 .515** .077 
Sig. (2-tailed) .343 .000 .170 
N 315 315 315 315 
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  Delivery care 
services 
Distance to health 
centre 
Time taken to health 
centre 
Means of 
Transportation 
Time taken to 
health centre 
Pearson Correlation .847** .515** 1 .059 
Sig. (2-tailed) .011 .000 .300 
N 315 315 315 315 
Means of 
Transportation 
Pearson Correlation -.113* .077 .059 1 
Sig. (2-tailed) .044 .170 .300  
N 315 315 315 315 
 
For the delivery care, the results in table 3 shows there is significant relationship (r = -113, p. < 0.044) with correlation 
significant at the 0.05 level (2-tailed) between skilled delivery and means of transportation to the facility. There is strong 
association (r = 0.515, p. < 0.000, significant at 0.01 levels) between distance to health facility and time of reaching to the 
facility for services. Similarly, the results shows a strong association with r = 0.847, p. < 0.011, correlation significant at 
0.01 level (2-tailed) between skilled delivery services and time taken to the health facility. These findings are in line with 
Bakare’s (2011) assertion that accessibility factors (cost, distance, transport, availability of health facilities, and nurses' 
attitudes) were major barriers in seeking maternal health care services. This implies that, far distances and time taken to 
reach the facility forms a greater obstacle in obtaining delivery care services by women in Sokoto state. Hence, most of 
the women deliver at home.  
 
Table 4. Postnatal care services and the physical factors 
 
  Postnatal care 
services 
Distance to health 
centre 
Time 
taken 
Means of 
Transportation 
Postnatal care 
services 
Pearson Correlation 1 -.095* -.053 -.761* 
Sig. (2-tailed) .031 .348 .027 
 N 315 315 315 315 
Distance to 
health centre 
Pearson Correlation -.095* 1 .515** .077 
Sig. (2-tailed) .031 .000 .170 
N 315 315 315 315 
Time taken Pearson Correlation -.053 .515** 1 .059 
Sig. (2-tailed) .348 .000 .300 
N 315 315 315 315 
Means of 
Transportation 
Pearson Correlation -.761* .077 .059 1 
Sig. (2-tailed) .027 .170 .300  
N 315 315 315 315 
 
In terms of postnatal care services table 4 the result shows there is strong significant relationship (r = -0.095, p. < 0.031), 
with correlation significant at the 0.05 level existing between postnatal care services and distance to the centre by 
women. This is why women in the urban areas with health facilities are more advantageous compared to those in rural 
areas. This implies that most respondents in the study area do not seek postnatal care services because facilities are not 
located close to them and hence low utilisations. There is strongest significant relationship (r = 0.515, p. < 0.000, 
correlation significant at 0.01 level between the distance travel and time taken to the health centre. This was as a result of 
the number of rural settlements accommodating large number of women. Moreover, the result also revealed that strong 
significant relationship with r = 0.761 and p. < 0.027 exist between postnatal care services and means of transportation of 
the area. In view of the results in this study, the distance, which is considered to be physical constraints, appears to 
influence all the types of maternal health services in all the regions of this study. 
 
 Discussion 5.
 
The finding of this study revealed 30.8% of women cover a distance of 21-30km before they reach to the closet health 
centre. This is too far for most of them and can make the services uninteresting. To consolidate this view, Keya et al. 
(2013) asserts that distance to health facility and means of transportation are major obstacles to service utilization. The 
finding also indicated there are about 77% of the women respondents who covers far distances of over 10 km from their 
respective residences. About 2.2% of respondents take over 5 hours of travelling just to obtain health services at the 
health centre. This kind of task is considered to be tedious so much that a woman that was able to go ones will never 
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wish to return again. This finding corresponds to Muchabaiwa et al. (2012) who found a woman residing in rural area is 
less likely to deliver at healthcare facilities than her urban counterpart due to time taken to access the facility. This could 
be the reason why women in the study area prefer alternative sources like herbal use and the TBA’s instead of wasting 
long time of travelling to the facility.  
In terms of transportation means, only 24% of women use family cars while the rest recourse to other means with 
majority (35%) using a hired kabu-kabu to obtain health services. This finding conforms to Keya et al. (2013) who 
discovered that delay in reaching an obstetric medical facility is affected by the availability of transportation and road 
conditions. They added that transportation problem to reach an EmOC centre is common in developing countries and it 
contributes to pregnancy related mortalities in Gambia, Brazil, Ghana, Nigeria and Sierra Leone. The finding shows 
significant relationship between ANC services and distance to health centre (r = 0.477, p. = 0.04). However in between 
the factors, the strongest significant association was found between distance to the facility and time-taken with r = 0.515 
and p. < 0.000, correlation significant at 0.01 levels. This implies that both distance and time are crucial factors 
influencing ANC, delivery care and PNC services. In addition, it means the geographical location of facility is a significant 
factor determining ANC services utilisation in the study area. The finding also confirms Keya et al. (2013) that asserts the 
distance to a health facility plays a crucial role in health service accessibility. 
This study also found strong association between skilled delivery and time to reach the facility as well as between 
skilled delivery and means of transportation. This corresponds to a study conducted in rural Zambia which showed skilled 
delivery for a birth within 1 kilometre of a comprehensive health facility are over 10 times higher for a birth whose closest 
facility is 20 kilometre away (Keya et al. 2013). Finally, strong significant relationship was found between postnatal care 
services and distance covered to the facility. So also a strong significant relationship exists between postnatal care 
services and means of transportation. In general these findings stressed the value of distance and means of 
transportation in accessing women health services. As both Keya et al. (2013) and Muchabaiwa et al. (2012) emphasised 
that distance between residence and health institutions are part of first and second delays to avail maternal health care 
service and had an influence on choice of delivery places and postnatal care service visits.   
 
 Conclusion 6.
 
In order to improve access to women healthcare facilities, a DTTf concept in the region must be analysed because it is 
significantly associated to women health facilities utilisations; antenatal care, skilled delivery and postnatal care services. 
Therefore, economic aspect was not the only obstacle to accessibility because 77% of women have to cover far distance 
of at least 10 kilometres of travel to access health centre for services, 2.2 take a long time of over 5 hours and 35% that 
use hired kabu-kabu had greater chances of not accessing healthcare facilities. In addition, the finding has shown a 
strong significant association between the distance and time taken, which greatly determines the accessibility of such 
facility by the women. These findings could help for planning and policy implications in the provision and location of 
maternal health care facilities. 
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